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PEACOCK IN THE WOODS.

Painted by Abbott H. Thayer, assisted by Richard S. Meryman |

The Peacock’s splendor is the effect of a marvellous combination of ‘obliterative’ désigns,
in forest-colors and patterns. From the golden-green of the forest’s sunlight, through‘}xll its
tints of violet-glossed leaves in shadow, and its coppery glimpses of sunlit bark or earth, all
imaginable forest-tones are to be found in this bird’s costume; and they ‘melt’ him into the
scene to a degree past all human analysis.

~ Up in the trees, seen from below, his neck is at its bluest, and when sunlit, perfectly
represents blue sky seen through the leaves.: Looked down on, in the bottom shades of the
jungle, it has rich green sheens which ‘melt’ it into the surrounding foliage. His back, in
all lights, represents golden-green foliage, and. his wings picture tree-bark, rock, etc., in
sunlight and in shadow. His green-blue head is equipped with a crest which greatly helps
it against revealing its contour when it moves. Accompanying its every motion, this crest
is, as it'were, a bit of background moving with it. The bare, white cheek-patch, on the
other hand, ‘cuts a hole,’” like a lighted foliage-vista, in the bird’s face. The tail, when
spread—or even when shut—‘mingles’ in a thousand ways with its jungle surroundings. The
ocelli, guaranteed by their forest-scenery colors to vanish into the background at a short
distance, have one peculiarly fantastic use. Smallest and dimmest near the body, and growing
bigger and brighter in even progression toward the circumference of the tail, they inevitably
lead the eye away from the bird, till it finds itself straying amid the foliage beyond the tail’s
evanescent border.

The spread tail looks also very much like a shrub bearing some kind of fruit or flower.

Its coppery ground-color (in a front view) represents perfectly that of the bare ground and

tree-trunks seen between the leaves. The very positiveness of the design in such details as

an ocellus, works to conceal the wearer, on the principle explained in the Introduction by

- the quotation from Stevenson. The forest is so full of highly individualized vegetable forms,

and of many-colored spots and streaks made by their confused outlines, that the predator’s

eye, watching mainly for motion, doubtless gives but slight attention to any of them, or to

anything that looks like one of them. ' In addition to all this, every changed point of view on

the beholder’s part makes all the bird’s details assume ni-'_:W colors and new correlations to
each other and to the scene.—A. H. T. ]

'
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PREFACE

HE first publication of Abbott H. Thayer’s discovery of ‘“The law which
underlies Protective Coloration” was in the American journal of
ornithology, The Auk, in April, 1896. This was followed in the next issue
of the same magazine by a supplementary article, ‘“Further remarks

” The two essays were

on the law which underlies Protective Coloration.
illustrated by diagrams, and photographs, chiefly of dead birds. They were
republished together by the Smithsonian Institution in its ‘“Yearbook” for
1898. A condensed revision of their text, with an introduction by Prof.
Edward B. Poulton, was published in the English magazine, Nature, in 1902.
Mr. Thayer has also given practical demonstrations of his discovery before
various congresses of naturalists, both in the United States and in Europe,
and has placed models illustrating it in several European museums (Oxford,
Cambridge, and South Kensington, England, and Florence, Italy). Thus
this newly discovered basal principle of Protective Coloration has been brought
to the attention of most of the world’s best naturalists, and the bare rudiments
of the matter have become to some extent current knowledge among them, —
though comparatively few of them have yet given proof that they perceive
how completely this and certain parallel subsequent disclosures have revo-
lutionized the study of Protective Coloration, and supplanted former theories.
In the last few years, however, this discovery has been rapidly gaining recog-
nition, and mention has been made of it in many writings on Natural His-
tory, both popular and scientific, especially in England. Yet the subject is
still very far from receiving its destined full and universal appreciation by
nature students in general, and much of the current writing about the colors
of animals is worse than useless, inasmuch as it works for the retention of
antiquated delusions. Indeed, although the study of Protective Coloration
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is now generally acknowledged to be one of the most important branches of
zodlogical science, there still exists among the otherwise well informed a
complete ignorance and misconception of the main laws on which Pro-

tective Coloration is based.
The present book has been constructed for two main purposes: First, to

lay before the comparatively few naturalists and others who have duly appre-
ciated the original articles on the subject, the results of my father’s further
researches, with examples of the working of the newly revealed laws in many
branches of the animal kingdom; and second, to present the matter, both in
its simplest terms and variously elaborated, to a wider circle of readers. We
hope thus to clear the way to a more general understanding and more intelli-
gent study of the relations between animals’ costumes and their environments.
As the book stands, although it has a far wider scope than the previously
published articles, it must be considered merely a fragmentary introduction
to the huge and fascinating subject of Protective Coloration. Fundamental
principles are defined, and many examples are given, both by illustrations
and in the text, of the workings of these principles on actual animals; but
nothing like an exhaustive examination of the species of any branch of zotlogy
has been attempted.

For the most part, we do not draw hypothetical conclusions from facts;
but we reveal certain beautiful facts hitherto unknown; we disclose and ex-
plain the remarkable power of several naturally applied laws of optical illu-
sion—as these applications stand, by whatever causes produced, and as all
may see them. That is, we show and analyze the concealing-power of the
colors of animals as they exist to-day.

The illustrations are of particular importance, inasmuch as they include
what we believe to be the first scientific paintings ever published of animals
lighted as they actually are in Nature. This will be explained in detail later
on. The colored pictures have been painted either from mounted specimens,
as in the cases of the Grouse, the Wood Duck, and the Peacocks, or from
live captives, as in the cases of the Snake and all the Caterpillars. The pic-
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ture of the Grouse is a faithful copy of a specimen in a house-lighting arti-
ficially arranged to correspond to that which the live bird in the forest would
normally have; while the background was painted from photographs and
outdoor color sketches. The Snake is the joint production of A. H. Thayer,
Rockwell Kent, and G. H. Thayer. Three of the caterpillar pictures are
contributed by Louis A. Fuertes. The Bird of Paradise sketch is largely
the work of Mrs. A. H. Thayer; likewise most of the background in the rab-
bit picture, the diagrams of ‘ruptive’ coloration, and two or three black-and-
white diagrammatic drawings; besides a good deal of contributive work here
and there on other paintings; and an immense amount of miscellaneous labor,
invaluable advice and criticism, at almost every point.

The various photographs of live birds and mammals which appear in the
book have been gleaned from periodicals, or secured by special advertising.
We are particularly indebted for valuable pictures to the late Mr. Evan Lewis,
of Idaho Springs, Colo.; to Mr. Edward R. Warren, of Colorado Springs; to
Prof. F. A. Herrick, to Dr. T. S. Roberts, to Mr. George C. Embody, to Prof.
F. A. Lucas, and to Mr. C. Wm. Beebe; also to Mr. R. L. Ditmars, Curator of
Reptiles at the Bronx Zoological Park, New York, for the loan of a live Copper-
head snake, and other favors.
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INTRODUCTION

HILE man has gone on wresting from Nature one deep-buried secret

after another, the whole field of protective coloration has lain un-

concealed, inviting recognition, resplendent with wonderful and beautiful

phenomena. Yet of these he has remained uncognizant, or caught only

fragmentary glimpses, piecing together the fragments with the aid of false

hypotheses, which have presented such a spectacle of inconsistency as to
bring the whole subject into widespread contempt.

The entire matter has been in the hands of the wrong custodians. Apper-
taining solely to animais, it has naturally been considered part of the zoolo-
gists’ province. But it properly belongs to the realm of pictorial art, and can
be interpreted only by painters. For it deals wholly in optical illusion, and
this is the very gist of a painter’s life. He is born with a sense of it; and,
from his cradle to his grave, his eyes, wherever they turn, are unceasingly at
work on it,—and his pictures live by it. What wonder, then, if it was for him
alone to discover that the very art he practices is at full—beyond the most
delicate precision of human powers—on almost all animals? Fortunately,
although this search, like all others, requires a specialist, the beautiful things
discovered are appreciable by all men; and our book presents, not theories,
but revelations, as palpable and indisputable as radium or X-rays.

Naturalists have not understood the principles of objects’ distinguishability.
Let us first consider the part distinguishability plays in animals’ lives. Sight,
in the great majority of cases, is the sense by which at the last moment the
quarry’s fate is decided. Had the cougar, wolf, or fox no eyes, he would
starve. Had the hare no sight, he could not tell when to abandon his
squatting and spring away, or which way to dodge the murderous leap that
would follow. Scent brings the predator along the trail or up-wind nearly to
the game, but were this pursuer blind, he would seldom (except in
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holes) * catch anything more active than a tortoise, as everyone knows who
has watched a cat, dog, or ferret falteringly nosing out the whereabouts of a
bit of flesh, or a setter pointing a bird. The dog commonly points the stream
of scent that is passing his nose, without the slightest appearance of knowing
where the bird is. In fact, for the purpose of knowing just where their game
is, scent offers animals no immediate aid; and the same is true of sound. For
scent and sound can go round corners, whereas sight operates solely in a
straight line. Sight is also out of all proportion the swiftest; for while scent
moves practically only at the air’s rate, and sound only 1,121 feet a second,
light, which means sight, travels 182,000 miles a second! This combined
straightness and swiftness gives sight, and sight alone, the power to tell the
predator exactly where his quarry now is, and the quarry where his enemy is.
Thus, at these crucial moments in the lives of animals, when they are on the
verge of catching or being caught, sight is commonly the indispensable sense.
1t is for these moments that their coloration is best adapted, and, when looked at
from the point of view of enemy or prey, as the case may be, proves to be ‘ obliter-
ative.” All experiment corroborates our supposition that human and animal eyes
bear essentially similar relations to light vibrations. (And, in fact, almost all
theories about the functions of animal’s colors are based on this hypothesis.)
All naturalists perceive the wonderful perfection of the twig mimicry by
an inchworm, or of bark by a moth, or of a dead leaf by the Kallima butter-

fly. It is now apparent that almost equally marvelous concealment-devices,

in one shape or another, are general throughout the animal kingdom; the
most gorgeous costumes being, in their own way, climaxes of obliterative color-
ation scarcely surpassed even by moths or inchworms.

This discovery that patterns and utmost contrasts of color (not to speak
of appendages) on animals make whoily for their ‘obliteration,’ is a fatal
blow to the various theories that these patterns exist mainly as nuptial dress,
warning colors, mimicry devices (i. e., mimicry of one species by another),
etc., since these are all attempts to explain an entirely false conception that

*In the case of the weasel family, this exception is doubtless a large one.
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such patterns make their wearer conspicuous. So immeasurably great, in the
case of most animals, must be the value of inconspicuousness, that such de-
vices as achieve this to the utmost imaginable degree, upon almost every liv-
ing creature, demand no further reason for being (although doubtless serving
countless other minor purposes).

The theory of Natural Selection is based on the belief that organisms are
susceptible of modification limited only by the duration of the circumstances
causing it, or by the attainment of ultimate perfect fitness to environment.
Now, since the same circumstances would always be best met by the same
characters in an organism, we are not surprised to find all animals, of how-
ever widely different orders, resembling each other in shape and color in evi-
dent proportior: to their degree of having the same habitat and habits. The
whole class of mammals, dwelling mainly on the ground, have mainly ground
color, and a form varying no more than their situations and habits. The
same thing is equally true of thousands of species of birds, of fishes, reptiles
and insects; even mammals, if they lead a fish’s life, like the cetaceans, have
the general shape and color of fishes. (A parallel case is that of humming-
birds and hawk moths.) No fish of the open ocean is permitted by Nature
to wear any essential color-distinction from his hundreds of neighbor species.

” ““banner marks,”

He has, for all we know, the same need of ““warning colors,
etc., as any land animal; but Nature vouchsafes him no pin-point of color be-
yond that of the sky-lit deep-sea water. The same is true of the inhabitants
of the aérial ocean spaces. Save for a good many small, bright-colored dec-
orations, mainly of the beaks, worn by such species as breed where such col-
ors abound, Nature allows them no cclors which are not those of sea surfaces,
clouds and sky, or of somber cliffs; or, for the diving ones, dim water-colors,
more like those of the fishes themselves. In short, the so-called ‘“nuptial
colors,” etc., are confined to situations where the same colors are to be found
in the wearer’s background, either at certain periods of his life, or all the time.
Apparently, not one ‘“mimicry” mark, nor one ‘“warning color” or ‘“banner
mark,” nor one of Gadow’s light-and-shadow-begotten marks, nor any “‘sex-
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ually selected”” color, exists anywhere in the world where there is not every
reason to believe it the very best conceivable device for the concealment of its
wearer, either throughout the main part of this wearer’s life, or under certain
peculiarly important circumstances.® '

These deceptive patterns, painted by Nature on the exteriors of almost all
animals, will prove to be an inexhaustible field for studying their psychology.
Stevenson makes Alan Breck say “Them that cannae tell the truth, should
be aye mindful to leave an honest, handy lee behind them. If folk dinnae
ken what ye’re doing, Davie, they're terrible taken up with it; but if they think
they ken, they care nae mair for it than what I do for pease porridge.” The
psychological principle in this lies deep in Nature’s artifices for concealing
animals. Wherever, for instance, the animals are habitually to feed amidst
brilliant vegetation, she is apt to give brilliant marks rather than simply equip-
ping them to match the soberer interstices amidst the brilliant details. The
principle is, evidently, that amidst a large number of similar striking objects,
an imitation of these has the support of the credit of all the real ones. 'There are
before the eye so many obviously real ones, that the mind refuses to take the
trouble to suspect any. For a red mark on a bird, fish, or butterfly to pass
itself off for a red flower among many red flowers is like Alan’s telling the
passer-by that his errand is such a familiar one as the search for a runaway
horse; while, in such a situation, to try to escape notice by imitating a dusky
place, may be as much more risky as for Alan to assert merely that he is not
on a mysterious errand.t The so-called “nuptial” costumes of animals are

* Plainly, most details of an animal’s body serve many purposes; and whatever law develops
the detail’s main characteristics, doubtless causes it also to be modified to meet each minor use, in the
degree of its relative importance. To illustrate with human experiences, the hunter’s rifle, besides
its main use, serves also at times the purpose of a balancing-pole, or even a club; and, carried over
his shoulder as he goes away, it serves to show his family that there may be venison for dinner; yet
its essential purpose is to kill that venison,—for this, nothing but a rifle would serve. In the same way
animals’ markings doubtless serve in various lesser degrees most of the purposes that have been
attributed to them.

t Another good analogy is the universal human propensity to trust circumstantial evidence too
much; to believe any accused person guilty, because the sin he is accused of is a common one.
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demonstrably an increase of such potency of obliterative coloration as belongs
to all gorgeously varied costumes, and this at the very period when concealment
15 most needed.

It is of great importance to understand that skill and strength are not all
confined to predators. It is plain, upon any hypothesis whatever which rec-
ognizes the existing fitness of all forms of life to their uses, that this fitness is
presumably just as great in the quarry’s case as in the hunter’s. The fleet-
ness and alertness of the hare are a good match for the stealth and power
of the lynx, etc., and the consequent balance between predator and prey is
doubtless known to the instincts of each animal. The lynx’s obliterative col-
oration just as much increases his dangerousness to the hare, as that of the
hare adds to the lynx’s difficulty in catching him.

Although inconspicuousness is merely an approach to indistinguishability
(of course this positive term refers only to occasional effects), yet the practical
workings of the two are worth considering separately. Indistinguishability
enables predators to ambush their prey, and, on the other hand, it protects
any quarry to the windward of which the predator may pass (if he is not trail-
ing it). Mere inconspicuousness of the predator causes him to be less avoided
by the animal he preys on, while for the prey it means a minimizing of the
stimulus he gives to his enemy’s rapacity. Also, at the ultimate moment
both sides profit by showing as indistinctly as possible, so that the rapacious
animal is harder to dodge, and the prey a fainter target to strike at. Sports-
men, insect-catchers, and tennis players will understand this. Again, in a

very large class of cases the question is not whether the hawk, for instance,

can esty, or the fox, scent, his game, but whether there appear to him, at the
moment, sufficient advantages on his side to stimulate him to an effort such
as has far more often failed than succeeded. Also, a single instant of success-
ful disguise sujfices to protect an animal from a swiftly passing marauder, a
hawk, for instance. In a rapacious animal’s case there must be an eternally
shifting balance between greed and inertia. Doubtless a sufficiently strong
incentive—a very obvious chance—might rouse even the most gorged of
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hawks to attempt another capture; while, on the other hand, one that was
starving, or whose young were, would achieve marvels of daring and power.
Watch an Accipiter sitting amidst the usual abounding bird life of summer.
woods. You will often look long for any sign that the small birds fear him,
or that he threatens them. One evidence that this balance of circumstances
is what keeps the two classes of animals so peaceful in their general demeanor
toward each other is to be found in the alacrity with which predatory animals
rush to investigate an imitation of a bird’s or mouse’s cries of distress. So,
too, a pickerel, after long listlessly watching your bait, with the barest signs
of interest, will often seize it the moment it gets foul of a lily pad and seems
in difficulty. Other things being equal, animals that hunt by sight (i. e., do
the whole thing by sight, as hawks do in distinction from most rapacious
quadrupeds) would try for the most conspicuous prey, just as a sportsman is
almost irresistibly drawn to shoot at the best mark in a flock of birds—so
much so, that, if he be a beginner, he may let them all go by, after swinging
his gun upon one after another of them, unable to keep to the one first se-

lected, when another has become more conspicuous.

Just as men who live amidst constant danger have powers of instantane-
ous action unknown to farmers and shopkeepers, so the hare and the deer
have acquired in their hard school similar alertness and speed. In terms of
the theory of natural selection, the quarry has had just as many centuries to
learn his part, as the predator to learn his. Evidently, the hawk’s nerves know
this so well that, instead of wasting energy, they, so to speak, ‘take into their
own hands’ the business of being ever ready to hurl him like lightning on a
disabled-or preoccupied victim.

Since we may assume that there is this closest balance between the respect-
ive powers of predaceous animals and their game, it follows that, in the long
run, smallest advantages will tell. And if they do tell, the same process, what-
ever it be, that has adjusted moths to bark and made inchworms look exactly
like twigs, must be everywhere at work, carrying each advantageous trait to
similar perfection.




In the days of swordsmanship, there was little difference between fine
fencers, yet the best one would, by the most delicate shades of superiority, get
his sword through his opponent’s ribs in one fight after another till all men
feared him. That such things are more than luck is well known to life-
insurance companies and army recruiters. Why do they take no chances,
but, instead, calculate averages, and reject each applicant whose defects exceed
the limit, even in cases where this applicant has a great many chances of con-
tinued health—where he may outlast sounder men? If war departments
know that minute defects in individual soldiers will affect even a single cam-
paign, how is it conceivable that, in the animal kingdom (if there be natural
selection at all, or any corresponding principle), hundreds of thousands of

years should leave any sifting unperfected, any slightest adaptation incom-

plete? All characters, barely noticeable by us, but which are in the long run
of more use than harm, must develop.

This book demonstrates that the colors, patterns, and appendages of ani-
mals are the most perfect imaginable effacers under the very circumstances wherein
such effacement would most serve the wearer. For any particular animal to
be seen looking conspicuous means no more than that he is not at those
moments looked at under the circumstances for which his concealing-colors
are effective; and man’s persistent misconception that bold pattérns, etc.,
make the wearer conspicuous, is based on a psychological principle. Let us
imagine one hundred butterflies of the same species within range of a nat-
uralist’s sight, and ninety-nine of them concealed from him by the effect of
their bold patterns, while the hundredth happens to be noticed by him, and,
of course, identified by all its attributes, bold pattern and all. What impres-
sion about the species has this naturalist gained through this experience? He
carries away simply one more mental picture of a butterfly of this boldly
patterned species, and mistakes its specific recognizability for intrinsic con-
spicuousness. The ninety-nine successful disguises have made no impression
at all. So he goes on, accumulating a conviction that the species is conspic-
uous. He can tell vou a long list of cases to prove it:—while the actual case
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is, that for every one he saw there were as a rule scores, within range of his
sight, concealed by the very patterns which he believes to make the species
conspicuous! I had, lately, a chance to prove all these things upon a natural-
ist who believed, as has always been held, that “conspicuous™ patterns, etc.,
make conspicuous objects. Of each species that he declared to be a con-
spicuous one I arranged either a stuffed specimen or a good imitation, and
placed it full in his sight, out of doors, in the most natural of situations. And
each time he was amazed at failing to find it conspicuous. 1In every case of a
series of such tests, he discovered the specimen only after a more or less long
search.

One case is enough to cite here. He declared a coral snake, with its red,
black, and gold rings, to be ‘“‘the most conspicuous object in Nature.” I
placed on bare ground some imitation snakes—one black, one scarlet, one
gold, one earth-color, and one good facsimile of a coral snake, with its bright
scarlet, gold, and black rings, and the counter shading universal among snakes,
and invited him to look at them from a distance of about twelve yards. He
saw at once all but the coral snake, and would never have known the latter
was there had he not been told. Yet in this case he had been told just where
to look, on a bare open space of flat ground.

I asked him if he still belicved that a naturalist’s eye takes in most of the
coral snakes that come within its range in the complex scenery of the jungle!
By such experiments all his beliefs on the subject were one by one confuted,—
as, in the end, he most openly and generously acknowledged.

Concealing-coloration means coloration that maiches the background. But
since an object’s background varies with the point of view, there can be
no such thing as complete, intrinsic inconspicuousness. The means of ob-
jects’ recognizability, no matter how they are colored or marked, is almost
always their silhouette—i. e., their outlines in ‘relieving’ darker or lighter
or differently colored against their background. If an object moves about—
or, what amounts to the same thing, if the beholder moves about—the object
is bound to silhouette in various ways against various backgrounds. If the
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object moves about outdoors, in sunlight and in shadow, this versatility of

silhouetting becomes extreme. Day’s vast chiaroscuro can make the black-
est objects ‘relieve’ bright against dark shadows, and the whitest objects
‘relieve’ shadowy dark against the light. Given a sufficient freedom of
motion on the part of object or beholder, and, aside from changes in the
object’s own illumination, its backgrounds are bound to range through this
whole scale of variations and contrasts, from earth and its darkest shadows
to sky and its brightest lights. Patterns on animals’ coals are the utmost that
Nature can do in opposition to these potent vicissitudes of silhouetting. This
is the point at which Darwin, Wallace, and others went wrong; and this in
spite of the fact that their supposed “‘conspicuous” species are, doubtless,
more easily detected, in the long run, than their “cryptic” species. It is
true that if one sits still in a wild place one will usually detect more individuals
of the so-called conspicuous kinds. But this is because they are mostly ar-
boreal or aérial species which a terrestrial observer is apt to see against a much
wider gamut of background than that to which the so-called cryptics are sub-
jected. They are the ones that have to move about most freely in sunlight
and in shade, and against all manner of backgrounds, from shining sky to
the darkest forest shadows. Their bold coloring, however, minimizes, not
increases, their conspicuousness in this difficult situation, where the more
nearly monochrome so-called cryptics, adapted for ‘“sticking close” to tree
trunks or the brown ground, would be comparatively conspicuous. One
animal most needs to escape observation from above, another from below,
and others equally from all directions. It follows that some must be colored
to match brown ground, some to match the sky, or sky and foliage, while
some must have costumes combining these extremes; and just such wonder-
ful adaptations, in highest development, prove to be universal. Animals,
therefore, are conspicuous when seen from any but the right viewpoint—white
sky-matchers showing bright against the ground, brown earth-matchers sil-
houetting dark against the sky, etc.,—with all the magic of their concealing-
costumes lost. Again, it follows that we should be inclined to count con-
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spicuous those species which we most commonly see against the wrong back-
ground. This is what Darwin and Wallace did,—and, failing to understand
the effect both of pattern and of visibility through contrast and silhouette,
they made the fundamental mistake of ascribing the conspicuousness to the
very thing which opposes it. Their immense prestige has so riveted this
error in students’ minds as to have doomed the whole subject, hitherto, to

confusion and neglect.
Naturalists repeatedly experience the difficulty of detecting brilliantly

colored birds and strongly marked quadrupeds—commonly recording each
case as surprising or inexplicable under the supposed circumstances, or some-
times manifesting a true apprehension of some one particular case, without
seeing that they are dealing with a universal principle.*

Among the aboriginal human races, the various war-paints, tattooings,
head-decorations, and appendages, such as the long, erect mane of eagle
feathers worn by North American Indians,—all these, whatever purposes their
wearers believe they serve, do tend to ‘obliterate’ them, precisely as similar
devices ‘obliterate’ animals.

The color-relations of earth, sky, water, and vegetation are practically
the same the world over, and one may read on an animal’s coat the main
facts of his habits and habitat, without ever seeing him in his home.

ABBoTT H THAYER.
MonapNock, N. H., December 15, 1907.

* Here is a simple way to discover whether one has the full color sense necessary as a basis for
studying obliterative coloration. If, like a multitude of people, one cannot see that shadows on an
open field of snow, or on a white sheet, under a blue sky, are dright blue like the sky overhead, one
will probably prove more or less defective in all color-perceptions. To prove that such shadows
are sky colored, lay a colorless mirror on the snow in such a shadow,—its reflected sky will match the
surrounding snow.




CHAITER I

GENERAL OUTLINE OF THE BOOK’S SCOPE. THE ‘‘LAW WHICH UNDERLIES
PROTECTIVE COLORATION’’ INTRODUCED

“TIROTECTIVE COLORATION,” with its achievement of the wonder-
ful inconspicuousness of many wild animals in their native haunts,
has been recognized since the earliest days of Natural History study. But the
true character of this phenomenon has been ignored or misinterpreted, and
the phenomenon itself has been observed only in one small corner of its wide
field of action. It has waited for an artist, in the last years of the nineteenth
century, not only to recognize the basic working laws of protective colora-
tion, but to perceive that the many animals of supposed *conspicuous”
attire are almost all colored and marked in the way most potent to conceal
them.

We will begin with an exposition of the long-ignored laws involved in such
protective coloration as has been generally noticed, leaving to be developed
in later chapters the revelation of its larger scope.

Since time immemorial, human hunters must often have been aware of the
strange elusiveness of motionless deer in a brown landscape, or of hares or
partridges squatting on the ground. Those who stopped to seek the cause of
this, perceived that the deer or partridge looked almost exactly like the land-
scape or the ground in color, and were satisfied with this explanation; and
thus was evolved that stock phrase of nature students, which has found a
place in almost all books about animals, that these inconspicuous creatures
are ““colored like their surroundings.” But it is our first task to show that
this logical-seeming and universally accepted explanation is inadequate and
misleading, and to vindicate the paradoxical-sounding statement that if crea-
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tures were purely and simply ““colored like their surroundings” they would not
be inconspicuous at all. This has already been explained by articles in several
scientific and popular magazines, but the explanation must be repeated here
in full for the benefit of those who have not seen the former expositions of the
discovery. What people commonly fail to perceive in connection with this
matter, is that the exposition is really that of a discovery, 1. e., of an indis-
putable optical fact, hitherto unnoticed, and not merely that of one more
theory. 1t is the revelation of how animals’ wonderful inconspicuousness in
their normal haunts, recognized for centuries but in its essence never under-
stood, is really achieved. That is, not a description of any course of evolution
or process of pigmentation, but the revelation of the manner in which the
existent system of coloration renders animals nearly invisible on their native
heath.

I will quote, with slight modifications, from the original article published
in 1896, and from that published in Nature in 1902.

“The newly-discovered law in its application to animals may be stated
thus: Animals are painted by Nature darkest on those parts which tend to be
most lighted by the sky’s light, and vice versa. The accompanying diagram
illustrates this statement.

A c

“‘Animals are colored by Nature as in A, the sky lights them as in B, and
the two effects cancel each other, as in C. The result is that their grada-
tion of light-and-shade, by which opaque solid objects manifest themselves to
the eye, is effaced at every point, the cancellation being as complete at one
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point as another, as in C of the diagram, and the spectator seems to see right
through the space really occupied by an opaque animal.” In the Nature
article this was reworded and emphasized as follows: ““If an object be colored
so that its tones constitute a gradation of shading and of coloring counter to
the gradation of shading and of coloring which light thrown upon it would
produce, and having the same rate of gradation, such object will appear
perfectly flat;—retaining its length and breadth, but losing all appearance of
thickness; and when seen against a background of color and pattern like its
own will be essentially indistinguishable at a short distance. All persons
who have seen the models which illustrate this, know that they prove it.
Now, if this stands proved, the fact that a vast majority of creatures of the
whole animal kingdom wear this gradation, developed to an exquisitely mi-
nute degree, and are famous for being hard to see in their homes, speaks for
itself. It is plain that their color-gradation can no more escape effacing
their Jook of solidity than the law of gravitaticn can escape drawing a pro-
jectile to the earth. This is so obvious, that one hears on all sides expressions
of wonder that it was so long unnoticed. I may add that all persons of trained
sight, such as artists, perceive it everywhere among wild creatures. Other
people supplement their undeveloped sight-sense by their other senses, and
if they know an animal 7s solid, think he looks solid.

“Let anyone look at a ball, or egg-shaped object, anywhere out of doors,
and when he has recognized its shading, from its light side to its dark, try to
so color it, where it stands, as to efface this shading. If he succeed, he will
find that Nature has swiftly guided him through the same process which has
taken her so long on the coats of animals, and that he has given the object the
counter-gradation I speak of; and it will have dawned on him that so long as
light makes its one gradation on objects, there is only the one way to neutralize
it. In short, I simply prove that this arrangement of animals’ colors is what
so marvellously effaces them, and leave it to others to discuss the question
whether concealment be a benefit to an animal, and whether the fact that it is
a benefit be the cause of his being concealed. All who believe in Natural
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Selection, however, will of course feel that this color-law is its work; and
since it is so almost universally in use, and accounts, apparently, so almost
exhaustively, for all the attributes of graded animal coloring, I believe it will
ultimately be recognized as the most wonderful form of Darwin’s great law.”

The foregoing extracts together fully state the newly-revealed principle,
which in its various elaborations is the foremost subject of the present book.
But it may be well before going further to dwell at greater length on the sim-
plest aspect of this fundamental principle.

No one who has studied animals in nature can have failed to notice either
their frequent wonderful inconspicuousness, or the fact that ninety-nine per
cent of them are dark colored on the back and light colored on the underside.
On the other hand, even school children are daily taught that the only way
to draw a representation of a ball or cylinder is to shade it from a bright
central point or middle line to dark borders—or, if the object is to be shown
in side view, under a top light, to shade it from very bright above to deeply
dark below. Yet the obvious conclusion that the contrary gradation of
shades, as it exists on the rotund bodies of animals, is the cause of their wonder-

fully unsubstantial appearance, has never been drawn till now, and even now

is but slowly accepted by most people. This is because few people recognize
the vast part played in the visible world by light-and-shade. As has already
been said, the known fact of solidity suffices, to many minds, without any
inquiry into the means by which that solidity is manifest to their sight. Light-
and-shade, color, and line, are the three great factors of visibility. Line
perspective enables the eye to judge to a large degree of the forms of objects,
and the various distances of their different parts, especially in the case of large
ones of elaborate shape, such as buildings; but the visibility of line is de-
pendent on color, and still more on light-and-shade. I here use ‘line’ to
mean the visibility of the boundaries of material surfaces and their parts.
It is obvious that this is dependent on color, since if a monochrome flat sur-
face is so placed relative to the eye of an observer that one of its boundaries
is against another flat surface of precisely the same color, and similarly lighted,
16
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that boundary will be invisible; and it is just as evident that it is dependent
on light-and-shade, since two objects of like color can be differentiated, and
two of different colors can be made to appear to blend together, by effects
of shadow and light. Light-and-shade is more important than color, because
it is primarily an attribute of form, while color is only secondarily so. The
reader should look at his hand, or any other small object of elaborate form,
and consider the factors of its appearance which enable his eye to perceive
it, in its entirety and its details. The form and position of the various por-
tions are revealed by the lines of perspective, and by the light-and-shade,
that is, the shadows on those parts which are most averted from the prevailing
light, and the points of high-light on the reverse portions. We have already
seen that these main factors are interdependent on each other. Color, the
third factor, plays a much smaller part. A projecting portion, for instance,
may be of a different color from the rest, and will then be distinguishable
from it by its color alone, but without the line and light-and-shade it would
appear merely as a spot of color on the general surface—the projection would
not show as such, except in so far as its peculiar color revealed its character-

istic outline,—when, as in the case of the counter-shaded animal, the fact of '

its solid form would be mentally inferred, rather than actually seen, by the
observer. On the other hand, there is the color difference between the sur-
faces which more directly catch the bluish sky-light, and the relatively orange-
colored shadow-portions, etc., aside from other possible color incidents of
reflected light; but these are secondary factors, since if the whole object were
of a uniform neutral tint, and the color effects of the light were eliminated,
the visibility of its various parts would scarcely be decreased. (Drawings in
black and white, and photographs, are excellent exponents of this principle.)
In just this way the form-variations of all solid objects are revealed to the eye
—according to the simple law, that depressions lose light and are therefore
darker, and elevations gain light and are therefore brighter; surfaces averted
from the prevailing light being equivalent to depressions, and those turned
toward it to elevations. Tt is, then, primarily by the light-and-shade on solid
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objects, that the eye is made aware of their existence, their main form, their
position, and all their minor modelings. Now, since this is the case, it follows
that animals, however colored, would always be more or less conspicuous in
their natural environment, and all the details of their form would be dis-
tinctly visible, unless their surfaces bore such an arrangement of light and
dark shading of the colors as could counteract the shading which the de-
scending daylight applies to their solid bodies. This counter gradation of
shades, from dark mid-backs to white mid-bellies, is, as we have seen, pre-
cisely the system of coloration (‘Mimicry’—vide Chapter II—aside) of
almost all protectively colored animals.

The ghostly elusiveness of a counter-shaded creature’s appearance is at
its best under a diffused sky-light, such as that in the forest, or the open fields
on a cloudy day, because no color gradation can adequately cope with the
full and concentrated light of the sun itself, which produces sharply contrasted
areas of light and shadow, rather than a graduated shading. Even in full
sunlight, however, the light from the wide expanse of sky is still the principal
factor. To understand this, the reader should compare the difference between
a sunlit patch of ground and a neighboring one which is cut off from the direct
sunlight, with the difference between the latter and the mouth of a deep hole
wkich is cut off from both sun- and sky-light. The one is the slight difference
between a sunny and a shady spot, the other is the vast difference between

‘night and day. A patch of bright sky no bigger than the sun is far less brilliant,
but the vast sum of such patches which the entire expanse of sky contains,
yield a far greater light than the sun itself. (This is analogous to the principle
of sound, which makes the sum of the concurrent echoes of a clap of thunder
far louder than the initial sharp electrical report itself.) An animal’s
counter shading, then, is effective even on open ground on a sunny day,
although the superadded direct sunlight interferes with the perfection of
its working.

On this basis of the obliteration of the light-and-shade aspects of a solid
creature, the most exquisite color resemblances to the creature’s background
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are achieved; on no other basis could they be achieved, or would they greatly
avail the animal. (See, however, the definition of Mimicry in Chapter II.)

The reader who has assimilated what we have said thus far, is now in a
position to perceive the fallacy of the statement, prevalent in former years,
and still made by certain writers, that a protectively colored animal of the
type described above escapes detection because, being of a dull-brown color
like the ground and the bushes, it looks when it sits motionless like a clod or a
stump—or some such inanimate thing. For clods and stumps are solid
objects of a uniform tint, and manifest to the eye, by the laws of light-and-
shade, not only their solidity, but all their smaller modelings. They are not
inconspicuous, except in so far as their great abundance makes the eye in-
attentive to individual ones. The protectively colored animal, on the other
hand, is, as it were, obliterated by his counter-gradation of shades, and in
the cases where he escapes notice, it is by virtue, not of the eye’s perceiving
his solid form, and taking it for that of an inanimate object, but of its failure
to recognize it as a solid object of any kind, seeming, if it rests on it at all,
to see through it to what is beyond. For the animal looks at most like a flat
plane interposed between its background and the observer; and since actual
flat foreground-planes of this kind at right angles to the earth do not com-
monly exist in the woods and fields, the eye usually interprets the animal’s
surface as part of the scene, ground-plane or wood-mass, simple or com-
pound, which lies beyond it. If these animals were merely brown or gray
like clods and stumps, they would not be concealed, because their structural
forms are too distinct, and the eyes of enemies are keen to detect their charac-
teristic ‘modeling’ and outlines. On the other hand, a perfect shade-
gradation, even of some rankly brilliant color, would go far toward concealing
an animal, for he would still have no appearance of solidity; and any varied
landscape, especially a sunlit one, even in the dingy temperate zone, is full
of patches of brilliant color, as all artists know.*

* A large expanse of any strong color, as the green of the foliage, begets in its interstices and on
its borders an appearance of its “‘complementary.” It is partly for this reason, as an American
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A striking revelation of how completely the inconspicuousness of counter-
shaded creatures depends upon their counter shading, may be had even more
easily than by experimenting with models, merely by holding such a creature
upside down, in its normal lighting, and against its normal background. It
will be seen not merely that its ghostly dimness has vanished, but that it is
extraordinarily conspicuous—just doubly as conspicuous, in fact, as any stick
or clod placed in the same position would be. For an inverted animal not
only lacks counter shading, as a stick or clod does, but is even fully shaded
the wrong way—brightest where it catches most light, and darkest where it
catches least. No other conceivable arrangement of colors could make an
object as conspicuous as this. Yet an animal held thus inverted is, materially,
as truly “colored like his surroundings” as he ever was. It might be thought
that such creatures are usually seen from above, so that their light-colored
undersides are out of sight, and that only their upper parts, which always
show, are supposed to be colored like their surroundings. To this there are
two cogent answers. In the first place, many of these creatures, such as the
various forest Grouse, are at their best when perched high above the ground,
so that the under side is at least as fully exposed as the upper. In the second
place, the colors of those which stay on the ground must surely serve as a
protection against the ground animals, which move about on their own level,
as much as against those which see them from above, as do hawks and men.
This last is a very important consideration, with which we shall have to deal
again later in the book.

In speaking of the elements of visibility, I have already referred to the fact
that color—apart from light-and-shade—is a secondary factor in the visibility
of the ‘modeling’ of solid objects, and have spoken of the tendency toward
a bluish coloring of the more directly sky-lighted portions, and an orange
coloring of the reverse ones. The working of this principle on the bodies of
animals is very pronounced, and the counter gradation of their tones would
omnithologist, Mrs. F. H. Eckstorm, has very truly said, that the gorgeous Scarlet Tanager is not
conspicuous in the green woods.
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not be perfect if it did not include a delicate gradation of actual color, from
brownest above to bluest below, to cancel the effect of the bluish sky-light
and shine on their upper surfaces, and the brownish shadow, with brown earth-
reflections, on their lower. Cold white is usually required for the bright
climax of the shade gradation, and cold white amply meets the color require-
ment also. It is likely that few but artists will feel the validness of our state-
ment of this subtler element of the principle, although anyone can learn to
see the existent gradation of ‘color’ on most counter-shaded animals.

The reader has now been given a fairly exhaustive description of the main
elements of the new principle, which through its various windings and with its
various remarkable concomitants we are about to follow into several branches
of the animal kingdom. Among the lower orders, it is more or less largely
supplanted by another great principle, namely, that of Mimicry, which we
will define and differentiate in Chapter II.

Before closing this introductory chapter, however, we must give an account
of the earlier, independent partial discovery of the principle of counter shading
in the animal kingdom, by Prof. Edward B. Poulton, of Oxford University.
Professor Poulton has been one of my father’s most enthusiastic listeners,
and is one of the few naturalists who have given proof of completely under-
standing the subject. In his introduction to my father’s article in Nature
he generously seeks to minimize the importance of his own partial predis-
covery of the principle.

The case is thus stated by my father in the above-mentioned article:

“Since publishing my papers in ‘ The Auk’ for April and October, 1896,
I find that Prof. Poulton perceived years before their appearance the power
of a counter-grading of light to make the round surface of a pupa appear
flat, and in another case the power of light color in a depression to make the
concavity disappear. In both of these cases he perceived the very Law of
Light-and-Shade on which the fact of Protective Coloration rests, and recognized
the fact itself in these instances. In his ‘Notes in 1886 upon Lepidopterous
Larve, etc.,’ read April 6, 1887, he says (Trans. Ent. Soc. Lond., 1887, p.
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204), ‘Although the cleft (between the posterior part of the body of the larva
of Rumia crategata and the branch) is largely filled up, . . . a considerable
furrow remains, but this is not apparent because of the light color of the
fleshy processes, which prevent the attention from being directed to the shadow
which would otherwise indicate the position of the groove. The processes,
therefore, attain the object of softening the contact between the larva and
its food-plant in a two-fold manner, by partially filling up the cleft and by
neutralizing the shadow in the groove which remains. I have also noted the
processes in the larva of 4. betularia, and I believe that they are of very general
occurrence in Geometre.’

“His other case is to be found in his ‘Notes in 1887 upon Lepidopterous
Larve, etc.,” read October 3, 1888. He says (Trans. Ent. Soc. Lond., pp.
595-6), ‘The most extraordinary thing about this resemblance (of the pupa
of Apatura iris to a sallow-leaf) was the leaf-like impression of flatness con-
veyed by a pupa which was in reality very far from flat. Thus the length
of the pupa was 30.5 mm.; the greatest breadth (dorso-ventral diameter)
11.5 mm.; the greatest thickness (from side to side) 8.5 mm.; . .. But
exactly in these places, where the obvious thickness would destroy the re-
semblance to a leaf, the whole effect of the roundness is neutralized by the
increasing lightness of these parts—a lightness which is so disposed as to
just compensate for the shadow by which alone we judge of the roundness of
small objects. (Much larger objects can be judged of by the change of
focus, which becomes necessary as their near or distant parts are observed.)
In shading the drawing of an object so as to represent roundness, the shade
is made to become gradually less and less deep as the tangential planes repre-
sented come nearer and nearer to a right angle with the axis of vision. So
here, the converse of shading—the whiteness neutralizing the shadow which
shading is intended to represent—dies off gradually as the (representation of
the) mid-rib is approached.

““The whiteness is produced by the relative abundance of white dots and
a fine white marking of the surface which is present everywhere, mingled with
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the green. The effect is, in fact, produced by a process exactly analogous
to stippling.

‘““‘By this beautiful and simple method a pupa, which is 8.5 mm. from
side to side in its thickest part, appears flat and offers the most remarkable
resemblance to a leaf which is a small fraction of 1 mm. in thickness.””
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CHAPTER 1I
DEFINITION OF TERMS. ILLUSTRATIONS OF OBLITERATIVE COLORATION

EFORE going further we must clearly establish and define the special
B descriptive terms which are to be used in the course of the book.

The term, “the law which underlies protective coloration,” as applied to
counter shading, was inexact, since *Protective Coloration” of course includes
not only concealing-colors based on this newly disclosed principle, but many
branches of the entirely different principle of Mimicry, as well* A name
even more to our present purpose than Protective Coloration, for the com-
prehensive meaning, would be one which should include all modifications of
the bodies of animals, both those of form and those of color, whose ob-
ject seems to be visual deception of any kind. This would make room for
offensive as well as defensive mimetic resemblances, etc., and for the many
curious cases of protective form modification, most common among the lower
orders of animals. But we are to have so little to do with these partially
extraneous principles that we need not discard the old and familiar term, Pro-
tective Coloration. Interchangeably with it, however, we shall use others some-

what more comprehensive, viz., Disguising Coloration and Disguising Costumes.

* Throughout our book we shall use the word Mimicry in a wider and perhaps looser sense
than that in established use among zoGlogists, and we herewith offer an apology for this innovation.
In order to emphasize tersely the fundamental difference between ‘Obliterative Coloration’ and
both the principles involving imitation of definite objects, which principles have been known re-
spectively as Mimicry and Protective Resemblance, we have found it necessary to join the two last
mentioned under the general head of Mimicry. Derivatively, the name is nearly as applicable to
one as to the other, and the limiting it to the simulation of the colors and forms of animate creatures
by those of other animate creatures, in contradistinction to the imitation of inanimate objects, is more
or less arbitrary. The two phases are closely related, and for our present purposes must be consid-
ered as different branches of one principle, which can only be called Mimicry.
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Protective or Disguising Coloration, then, as we define it, falls into two
main divisions; the one including concealing-colors mainly based on counter %
shading, and the other including Mimicry, in almost all its branches. As
has already been explained, the goal of the former principle is the rendering
animals ¢nvisible in their normal haunts. Mimicry, on the other hand, aims

at deceptive visibility; it makes an animal look like something else than what it
really is. It will be seen that the latter principle is open to unlimited varia-
tions of method and result, whereas the former, as we have proved, is in its
main essentials strictly limited. There are innumerable kinds of solid objects

for animals to simulate in appearance, but there is only one way to make a
solid object in a natural lighting cease to appear to exist. Both these are
principles of disguising costume, and both are protective, yet they are funda-
mentally unlike. It becomes necessary to find a fully adequate name for the

stricter principle—a name less technical and more explicit than ‘‘counter
gradation.” Obliterative Coloration is a phrase that will fit the general
principle, and Obliterative or Counter Shading may be used as a stricter term %
for the essential root of it. '

We have, then, Obliterative Coloration, and Mimicry, as the two main prin-
ciples of Protective Coloration. Of the well-known and well-studied prin-
ciple of Mimicry, we shall give but few examples, and these chiefly from l

) among the lower orders. In the higher orders, it seems, as we have said, to i’
play a very insignificant part.

Figs. 15 illustrate obliterative shading, pure and simple. Fig. 1 shows
an obliteratively shaded artificial model, contrasted with a monochrome one
which is colored precisely like the background, being covered with the very
same material; Fig. 2 shows a counter-shaded model inverted, and Fig. 3
the two models in the proper position, but with the direct top-light cut off

from the counter-shaded one.

Fig. 6 shows a Barred Plymouth Rock hen, a bird which completely lacks
obliterative shading, photographed, out of doors, against a background made
wholly of the flat skins of similar hens. A more striking demonstration of )
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the powerlessneés of mere similar colors to conceal could hardly be devised.
So, were it not for his obliterative shading, would the leopard or jaguar show
up in the forest, despite his richly spotted forest-pattern.

Fig. 7 shows a pure white hen, photographed against a white cloth, an-
other illustration of the ineffectuality of mere color-resemblance. The hen
is conspicuously solid, her back showing light and her belly dark against the
flat white plane of the cloth. Every part of her surface, in fact, except for a
few mere points of transition, is either too dark or too light to match her back-
ground. A ptarmigan in winter plumage lacks the advantage of counter
shading, and must needs lack it, since even the middle of its back has to be
white to match its pure white snowy background, and nature can furnish
nothing /ighter than white feathers for the bird’s underside. But the up-
ward reflection from the snow itself goes far toward canceling the shadow
on such animals. (See Figs. 8-10.) In the same way the reflection from
bright sand codperates with the delicate counter shading of desert animals,
which are usually very light colored. Such creatures are also as a rule al-
most unmarked, and thus furnish good examples of the use of obliterative
shading, pure and simple. It is on a delicate scale, however, since there is
but a short range of shade between pure white and the delicate brown re-
quired to make the animals’ backs ‘coalesce’ with the sand. Desert animals
are of course habitually exposed to full sunlight, but the excess of shadow
which the undersides of sunlit animals normally bear,* is in this case almost
or quite counteracted by the light-reflecting power of the bright desert sand.
Many forest animals, on the other hand, wear a slight counter shading at the
dark end of the scale—that is, from some dark color to a very slightly lighter
tone—because of the extreme diffuseness of the light in shady forest recesses,
whose colors are mainly dark and rich. The need of extreme counter shading
—from very dark to purest white—seems restricted mainly to high-standing
animals which live in the open on dark ground. On such a one the direct

sky-light makes its full graduated shading, and the shadow of the undersides

*See p. 18, Chapter L.
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Fie. 8. Rocky Mountain White-tailed
Prarmigan in winter plumage. on snow, and
fuvorably  lighted  for inconspicuousness.
totandity as dimly apparent as is possible
without counter-shading,.

Photographed from life by Fdward R. Warren.

FiG. 9. Roeky Monntain White-tailed Ptarmigan, in winter pln-
mage, off snow. Their rotundity. revealed by their lack of counter-
shading, is marked.  But they niay still pass for Jumps of snow,

Photographed from life by E. R. Warren.

Fro 10, Rocky Mountain White-tailed Pravmizan in winter phunuee, on s
aniuvorably fghted for inconspieuonsness,
Photographed from
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is not alleviated by upward reflection; while the highly illuminated back has
to be of a very dark tone to coalesce with the dark earth, rock, or whatever
it may be that forms the animal’s normal background.

These examples serve to illustrate the law, almost or quite infallible, that
the range and scale of an obliteratively colored animal’s counter shading de-
pend on the ratio of the average brightness above it to the average darkness
beneath it, in its normal haunts. Thus, to recapitulate, we find on sandy
deserts birds, mammals, and reptiles counter-shaded from sand-color to
white, while on dark-colored open ground we find them shaded from very
dark to white. (Of this last class the smaller Wood Sandpipers (Totanus),
which live on muddy stream and pond banks, are excellent examples. So
also, in a cruder form, are some of the Opyster-catchers (Hematopus) and
Stilts (Himantopus), whose counter shading consists of two tones only, black
and white. Among mammals, examples are the darker-backed hares, deer,
kangaroos, etc., which live more or less fully exposed to the sky-light on rather
dark ground.) Where the sky-light is intercepted and diffused by foliage or
other natural obstructions, as on the ground under grasses, bushes, etc., on
marsh-land under reeds and rushes, and, most of all, in the forest, we find
many rich or dark-colored animals with a weak obliterative shading (one,
namely, whose bright climax comes more or less short of white, being even in
some cases but slightly lighter than the tone of the back). Many of the for-
est-inhabiting passerine birds of Europe and America wear this form of coun-
ter shading, as do also certain forest grouse, as well as squirrels and other
mammals; while among tropical birds it is well represented by many green
parrots and parrakeets, etc., and also by many brown species that inhabit the
gloomy interiors of the great forests. Some of the ground sparrows, and the
rails, are good examples of the grass and swamp forms, while the female of
the FEuropean Blackbird (M erula), and the North American Catbird (Galeo-
scoptes) may. be cited as examples of the thicket-haunting form among fa-
miliar birds. This indisputable fact, that animals tend to be dark in thickets
and dusky forests, and pale on the glaring desert, and on ocean beaches, is a
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complete refutation of thestheory that the counter shading is due to the tan-
ning effect of light. On the other hand, the idea that the paleness of desert
creatures is due to bleaching, is equally well answered by the fact that their
shadowed undersides are still the ljghtest, as in the case of almost all other
animals.

Figs. 11-13 show photographs of the skins of various birds and mammals,
split longitudinally through the lower median line, and spread out flat. This
is a simple and adequate way of exhibiting the exact character of the obliter-
ative shading of animals. The names of the species thus represented are
given under the pictures. It will be seen that some beasts which are usually
considered practically monochrome, such as the Mink (Putorius vison), have
in reality a slight counter shading. (See footnote, p. 123.)

Pictures of protectively colored wild birds and mammals ¢ situ cannot be
really true to Nature if they represent them as having the light-and-shade ot
normal solid objects—a fault usually committed by illustrators, who study
them in unnatural situations, such as the cages of a menagerie, or other places
where the illumination fails to codperate with their counter shading. These
paintings of ours (grouse, rabbit, snake, caterpillars, etc.) are intended as
examples (outside the field of photography) of frue animal illustration—ren-
dering instead of defeating the wonderful obliterative effects of their counter
shading.*

Of course so new a lesson cannot be learned all at once by the world at
large. But when the truth on any subject has once been started, it cannot
fail gradually to supplant the previously existing errors. It will be many

* Japanese and Chinese art almost entirely dispenses with light and shade, dealing solely with
line and color. Japanese pictures of birds and mammals, therefore, represent, approximately, the
animal’s actual color tones, quite irrespective of shading. A white belly, for instance, is painted as
bright as a white back. Thus these Oriental renderings of animals are actually, in one sense, more
realistic than the Occidental, because by their complete lack of shading they approximate the won-
derfully unsubstantial look of the birds and beasts in Nature. An object which shows lighter on its
lower border than its upper, under the light of the sky, cannot possibly look solid. It looks at most
like a party-colored flat (or concave) surface, rather than a rotund body.
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years, no doubt, before a drawing with conspicuous light-and-shade of a live
sandpiper or rabbit in Nature is looked upon as an absurdity—and yet that

time must surely come.

Having considered obliterative shading, pure and simple, we will now
advance to the next stage in the study of obliterative coloration, namely, the
use of markings on counter-shaded animals.

The first few chapters will deal chiefly with artificial models.

ol
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CHAPTER III

FIRST PRINCIPLES OF THE USE OF MARKINGS WITH OBLITERATIVE SHADING

HE need of markings is a natural concomitant of the principle of ob-
literative shading. When an unmarked solid object in a given lighting
has been reduced to a perfectly ‘flat’ monochrome by counter shading, so
that it lacks all visible attributes of solidity, it may be quite undistinguishable,
provided that its background is of a similar monochrome flat tint. Such is the
case in Fig. 14. The solid model is almost undistinguishable, seeming merged
into the flat plane of the cloth-covered board, which in reality is several yards
behind it.

Complete ‘obliteration’ has taken place; for the model, having no dis-
tinctive light-and-shade, color, or surface character, is as it were absorbed
into its background, and the space in which it stands seems occupied by empty
air. But if we now apply a pattern to the background, as in Fig. 15, the case
is changed. Though still unsubstantial-looking, and very inconspicuous, the
model is clearly discernible as an interruption of the background-pattern. 1f
this pattern is small and regular, as in our figure, the whole of the unmarked
object’s characteristic outline may be traced against it, and by the process of
mental inference already alluded to, the observer will recognize it, in spite of
its ghostly flatness, as a solid body befween him and the background-plane.
But behold the effect of applying a like pattern to the model also, as in Fig.
16! It immediately recedes again into the flat plane, and the eye loses it even
more surely than before, because its likeness to its background is now positive
and graphic, at many points.

The foregoing figures illustrate the simplest form of the use of markings
in codperation with obliterative shading. The next thing for us to consider
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spots Hke those of it background.
- Photograph.

Froo 170 spotted, obliterariveiy-shaded

bird-model in i 16, Imt wrongly
Hghted,  This picture shows the s pesd-
e of The part played by pattern in the
bliteration  of  leopards, zebras,  ete,
Withont counter-shading, these anhnuis
would ook conspicnonsly  solid, despite
their patterns,
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is the matter of pattern perspective. 'The elucidation of this will mark another
step in the differentiation of obliterative coloration from all forms of mimicry.
For it will show that not an exact reproduction of the actual background-
pattern, but a picture of that pattern as it looks when more or less altered and
refined by distance, is essential to the concealing of an object. Or, in other
words, that the object’s obliteratively-shaded surface must bear a picture of
such background as would be seen through it if it were transparent. The
diagram, Fig. 18, represents a flat, bird-shaped model, vertically placed,
seen against a horizontal background. The background-pattern is supposed
to be actually uniform throughout, but diminished to the eye as it recedes on
the horizontal plane. The model, vertically interposed between the eye and
this receding ground-plane, must, for concealment, bear a pattern graduated
from larger on its lower borders to smaller on its upper. For the highest
parts of the model are seen against the most distant and therefore most dimin-
ished portion of the uniform background-pattern—and vice versa. Further-
more, the markings of the background, being on a receding plane, are fore-
shortened throughout, and this effect also must be imitated on the model.
These diagrams and photographs will serve to illustrate, in a crudely sim-
plified form, some of the main principles of obliterative pattern which prevail
in Nature. Instead of one unvaried pattern on a single plane, however, Nature
furnishes backgrounds of rich diversity. Mud, grasses, pebbles, bushes, tree-
trunks, branches, leaves, living and dead, and vistas amid vegetation to the
bright sky beyond—these, all of them subject to endless variations of com-
minglement, of distance, and of lighting, are a few of the numberless details
of the backgrounds against which ground-haunting animals are seen. To
achieve the highest degree of inconspicuousness, these animals must wear,
superadded to their obliterative shading, yet in the main conforming with it, a
sort of compound picture of their normal backgrounds—a picture seemingly
made up by the averaging of innumerable landscapes. Further, this land-
scape-picturing must be suited variously to different portions of the animal’s
surface. The top-planes, being seen in full only against the nearer ground,
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must bear a larger pattern than the sides (see the second diagram, Fig. 19),
which are seen against more distant ground or forest landscape, with details
reduced and altered by perspective; and the highest portions of the side-planes,
e. g., the sides of the animal’s head, being seen, in the long run, against the
most distant backgrounds, must have the finest pattern of all. Codperant
with these principles is the fact that the pattern looks different on receding
planes of the solid object. Thus in the side view all that shows of the neces-
sarily coarser top-pattern is so refined and narrowed by perspective that it is
fully equivalent to the actually finer pattern of the sides. In the reverse case,
the side-pattern scarcely shows at all.

Nature’s achievement of this ultimate perfection of obliterative coloration,
on birds, is the subject of our next chapters.
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Fra, 220 Amevican Woodcock (Philohela neinor)y on its nest, Counter-shading and

. Dead Woodeoek posed mieh Tike the nesting bipd in g 22, hut with its
picture-pattern,

and side tinted hrown, as dark ax the hack. The hird is now revealed by its Tack
of counter-shading,

Photographed from life by (2

Photographed ont of doors,

Proc 2 A and B Dead Waoodeack on s xider A baek views; B, breast view; hoth conspicnous hecatse in wrong positions for the normal working of the obliterative shading.
hotographed from dead birds out of doops,




CHAPTER IV

BACKGROUND-PICTURING ON OBLITERATIVELY-SHADED BIRDS. FIRST TYPE,
PICTURING OF THE LARGER DETAILS OF THE NEARER GROUND, ON
TERRESTRIAL BIRDS

EREWITH we leave the arid field of demonstration with artificial
models, and launch into the wonderland of actual Nature. If we

! compare the numerous cases of evident background-picturing on the bodies
of obliteratively-shaded birds, we find that they are clearly separable into
several main classes or divisions. Many of the species, for instance, have a
wonderfully minute and intricate pattern, while others, almost equally famous
for their ‘invisibility,’ are marked in a much simpler and more blotchy
way. The finely-patterned class is again divisible into two very different
branches, as we shall see later on. This chapter, as the heading indicates,
is to be devoted to the more blotchily-marked type of pattern-bearing ‘In-
visibles.” The best examples of this type are terrestrial birds which live
among fallen leaves and sticks, etc., or among weeds and grasses, patches of
mud, and pools of water. Preéminent among them are the Snipes and
Woodcocks (Philohela, Gallinago, etc.),—Figs. 20-26.

The American Woodcock (Philohela minor) is a beautiful representative
of the class. See Figs. 20-22, reproduced from photographs of live Wood-
cocks in Nature, and Figs. 23—24, which show photographs of a dead Wood-
cock against a normal background, but with its obliterative shading variously
upset. In Fig. 244, the bird is on its side, with its back toward the spectator.
Thus the largest expanse of its pattern is exposed to view, yet it completely
fails to obliterate, chiefly because it is no longer aided by a proper light-and-
shade gradation. Fig. 24B shows the same bird with under instead of upper

_ side exposed—in which position it is of course even more conspicuous. Fig.
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23 shows the bird, with the general shade of its back artificially extended over
its sides and belly, posed to simulate as nearly as possible the attitude of the
live bird on its nest represented in Fig. 22. The contrast between the two,

as to conspicuousness, is most pronounced.®

No clearer elucidation could be devised of the pattern-principle in ques-
tion than is furnished by the photographs of live Woodcock and Snipe (Figs.
20-22 and 25-26). The imitation of the larger details of the squatting
bird’s near background is exquisitely perfect, particularly in Figs. 22 and
25. Dead leaves, twigs, and grasses, variously disposed over shadow-holes,
in a near view, are the main components of the pattern-pictures which
such birds wear. Because they are strictly terrestrial and rather sedentary,
in time of danger usually squatting motionless on the ground, and allowing
enemies to approach them very closely before they fly, they are almost always
seen against a comparatively near portion of the ground-plane, and hardly
ever against a highly diversified forest landscape. Hence a picturing in
slight reduction of the simpler ground-pattern of leaves and twigs, etc., com-
mon to all the bogs and coverts which these birds inhabit, is all that is needed
for the complete ‘obliteration’ of their counter-shaded bodies.

Many other examples of this class of background-picturing could be cited,
but the ones already given will suffice. That most beautifully patterned bird,
the European Woodcock (Scolopax rusticola), belongs in a distinctly different
class, and will be considered later on.

* These four pictures (Figs. 22-24B) are reproduced from the article in the Auk mentioned in
our preface.




PG, 250 Wilson's Snipe on its nest: *obliterated’ by counter-shading and
picture-pattern {representing sticks, grasses, ete,, with their shadows: at varions
dixtances,)

Thotographed from life by Herbert K. Job.
Here reproduced by courtesy of Honghton, Miflin & Co.

Fro. 260 Jaek =nipe (Gallinago caclestis)  Still more <pecialized picturing’ o straiu
dead reed sternss or broad grass-bladess and <shadows, Croche Chiprounk, Fias and

Cbright sticks

Photograpbed from life by Cherry and Richard Kearton,

Conrtesy aiso of flassels &
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Fie, 27, Nesting Whip-poor-will,  [Cfl Fig. 28}

. Fros 28 Whipepoor-will (trosiomns rociterts) on its pest
fornded, as always, on obliterative ~hading, ' ’

Photographed from life by Herbert K. Job.

Near-ground-"picturing’ patterns of the minntest type,

Photographed fram life by Rett E. Olistead.
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CHAPTER V

BACKGROUND-PICTURING ON OBLITERATIVELY SHADED BIRDS, CONTINUED.
SECOND TYPE,—INTENSELY ELABORATE PICTURING OF THE MINUTE
DETAILS OF THE NEAR GROUND, ON TERRESTRIAL BIRDS

HERE are two main types of intricate-pattern background-picturing,

as there are two classes of minute forms and markings in field and

forest landscape. The one consists of the actually minute markings of the

various inanimate objects, such as leaves, logs, sticks, stones, grasses, etc.,

seen at very close range; and the other of the cruder forms of large objects and

groups of objects, such as tree-trunks and branches, and sky-vistas, reduced
and refined by distance into a delicate pattern.

Marvelously fine and intricate patterns, rendering with almost microscopic
minuteness$ the aspect of dead leaf and mossy log surfaces, seen at extremely
close range, with an admixture of somewhat more distant ground-vista pictur-
ing, are worn by such birds as the terrestrial forest Goatsuckers (Caprimulgide),
which are almost unique among birds in their evident extreme dependence
on obliterative coloration. Squatting motionless on or near the ground in
the depths of shady forests, they take wing only as a last resort, when almost
trodden upon by an enemy. In conformity with this habit, their obliterative
pattern is developed to a point of minutely detailed realism quite beyond
that of such well-concealed ground birds even as the American Woodcock.
It is as if the Woodcock wore an adequately true facsimile of the main effect
of its dead leaf and stick background, with the smaller markings of these ob-
jects largely omitted, while the Goatsucker wears a similar pattern-picture
carried out to the last degree of finish, with all possible minute details faith-
fully represented. The intricate bark- and lichen-pattern of the surface of a
fallen log, the reticulations of dead leaves,—all the innumerable delicate mark-
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ings discernible upon close scrutiny of the forest ground, together \jvith the
larger pattern formed by groups of slightly more distant leaves and twigs, etc.,
with their high-lights, their middle tones, and their dark shadows,—all thes.e
things, variously reduced by perspective, are clearly suggested to an appreci-
ative observer by the marvelous patterns of the forest Caprimulgide. The
fact that none of these detail-picturings is so patently realistic as to be appreci-
able to everyone when the bird is seen away from its natural environment, is
part of the very marvel of the thing. Thanks to some process * which in its
visible results has amounted to something like an averaging of all the normal
backgrounds, against which, from aboriginal times, the animals have been
seen, they bear a pattern precisely similar to none, yet amply fitting all. This
effect of perfect averaging or compounding is one of the most beautiful and es-
sential parts of the obliterative principle. (In certain cases, which will be
considered later on, an animal’s background is subject to so little variation
that a more simple and single imitation of absolute details is possible.)
Though fully developed, the obliterative shading underlying this pattern-
system of the goatsuckers is slight in range, conformably to the diffuseness
of the top-light in deeply shaded woods, which these birds inhabit during
the day. True obliterative coloration perhaps makes its nearest approach
to mimicry among animals bearing this form of pattern. For while the coun-
ter shading as well as the character of the markings proves the case to be one
of obliteration, or merging with the background, yet the apparent extreme
nearness of some of the pictured details, which in certain views will even ‘co-
alesce’ perfectly with the markings of the very object on which the animal is
sitting, such as a stone or mossy log, gives the phenomenon, in part, close
kinship with the exact mimicry of surface-detail on an animal whose protec-
tion is the simulation, with full appearance of solidity, of a single inanimate
object. It is furthermore undeniable that a finely-patterned bird such as we
have been describing does occasionally pass for an excrescence of the log or
rock on which it sits. ‘This may be the case, for instance, when it is seen in

* We ourselves attribute all such work to natural selection, pure and simple and omnipotent.
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Fre, 29, Nighthawk—a percher in the open, on lichen-
freckled rocks, tree houghs, ete. Near-ground-picturing of the
m nutest type (haxed, of course, on obliterative shading.)

Photographed from life by J. E. Seehold.

Fie. 30, Nesting Nighthawk, [Cf. Fig. 29.]
Photographed trom life by Ora K. Knight.
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Fio 510 Ruffed  Grouse walking,  Ollierated” by irs highly-
' wronght pleture-pattern, based on complete obliterativie <hading,
Photographed tron fife by Jares B OMiiler,
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Fre, 32, Nesting temate Rutted Grouse,
Photographed from life by Tanes 1t Millor.




full side-contour against an unfavorable background, especially if its mark-
ings do not clearly show. For, we repeat, these markings, though pictures
of comparatively near details, are still pictures, in the sense of representations
of patterns beyond the animal, and not exact facsimiles of the surface-mark-
ings of any object. It must be remembered that a large class of the enemies
of such a bird, namely, the terrestrial carnivorous quadrupeds, which ap-
proach it on its own level, usually see it against a more distant background
than do we tall bipeds who look down upon it. In accordance with this fact,
it will be found that there is more than one would at first suppose of the ele-
ment of distant background picturing in the side-markings of most terrestrial
birds. But even if it is merely the thickness of an animal’s counter-shaded
body which habitually intervenes between its exposed side and the seeming
background pictured by its markings, the principle is not mimetic, according
to our nomenclature. To complete the statement, we must add that no ani-
mal bearing a full obliterative shading can, under normal conditions, pass for
some other kind of solid object, but must appear either as a flat plane, or as
merged into the scene behind it, whether near or far,—the smallest possible
extent of its apparent retrocession being a distance corresponding to the thick-
ness of its own body; but in order that it may completely undergo such ‘ob-
literation’ the pattern which it wears must always be smaller than the actual
pattern of its background.
Figs. 27-30 need no explaining in the text.




CHAPTER VI

BACKGROUND-PICTURING ON COUNTER-SHADED BIRDS, CONTINUED. THIRD
TYPE,—PICTURING OF THE MORE DISTANT BACKGROUND ON PARTIALLY

ARBOREAL BIRDS

T is obvious that high-standing and tree-perching birds tend to have more
I distant ‘backgrounds’ than do those that squat on the ground, and that
in many cases the only pattern which could adequately codperate with their
obliterative shading would be one which should ‘coalesce’ with a highly diver-
sified forest-interior landscape. A landscape, that is, made up of tree trunks
and branches, near and distant, the interminably various criss-cross pattern
of the smaller twigs, stretches of sunlight-dappled ground, glimpses of sky,
etc.,—or, in other words, the second type of intricate pattern named in the
preceding chapter. '

Such a pattern exists on many birds, and when, as in nearly all the cases,
it is to-some degree commingled with a representation of the nearer details of
the ground-plane, to suit its wearer’s partially terrestrial habits, it marks the
very consummation of the obliterative principle. Certain forest grouse,
such as the Bonasa umbellus or Ruffed Grouse of North America, and the
Hazel Grouse (Bonasa betulina), of Europe, are perfect examples of this type.
The colored plate represents a cock Ruffed Grouse, against a variegated forest
interior. This picture, as stated in the Preface, was painted from woodland
photographs, etc., and from a stuffed grouse in a house-lighting artificially
arranged to suit the bird’s counter shading. Notice his complete lack of
light-and-shade indicative of solidity—by which lack his beautiful ground-
and-forest markings are enabled to ‘coalesce’ effectively with those of his back-
ground. Such—or even more magically obscure—is the aspect of a live
Ruffed Grouse in a naked tree, which the eye of the hunter scans in vain at-
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tempt to detect its ghostly form. The bird is in plain sight, but invisible—
such is the wonderful power of full obliterative coloration. Nature has, as
it were, used the bird’s visually unsubstantialized body as a canvas on which
to paint a forest vista. In this there is nothing of mimicry, as we define it.
Mimicry uses the solid aspect of an animal’s body, modified in form and color,
to simulate some other solid object. But vista- or background-picturing,
based on the complete obliteration of the animal’s solid aspect, which causes
its actual form to pass for an empty space, is a widely different principle.
Even in the terrestrial moments of the Ruffed Grouse’s life, it is usually seen
against more distant backgrounds than are the Goatsucker and Woodcock,
because it largely lacks the squatting-habit, except in the case of the young,
or the female sitting on her eggs. (See Figs. 31-33.) Noteworthy in this
connection is the fact that the markings of the sexes are decidedly unlike. In
the female, the most critical portion of whose life is probably the annual three
weeks’ brooding on her ground nest, the blotchy near-ground pattern pre-
dominates over the forest-vista pattern; whereas in the male it is just the
other way. It is difficult or impossible to distinguish the two styles of pattern
absolutely in either case. But they are so adequately commingled, in one or
the other predominance, that, however the bird is placed, some portion is
almost certain to coalesce perfectly with its background; and with this key-
note of complete obliteration the remainder of the pattern amply serves its
purpose. Indeed, not even this degree of actual immediate ‘matching’ is
necessary for the bird’s concealment. His costume is a sort of patchwork of
pictures, subtly intermingled, each an epitome of some particular type or
detail of woodland scenery. Such details and bits of landscape are charac-
teristic of the place in general, and even when those furnished by the grouse’s
pattern are unmatched by any in his immediate background he is not apt to
be revealed. Only an artist, perhaps, can rightly appreciate the profound
and perfect realism of these background-pictures worn by birds and other
animals. Just as a good caricature drawing of a man looks in one sense
more like the man than the man himself, so, in a far more high and wonderful
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degree, do these pictures on animals’ coats exceed the verisimilitude of the
actual scenes they imitate. They have been compounded and epitomized
and clarified till only pure, essential typicality remains. The difference may
be stated tersely thus: On the one hand, we see a stick, a leaf, @ web of twigs
over the sky; on the other hand, we see stick, leaf, web of twigs over sky.  Just
as in great human art, but far more essentially and surely, the trivialities
and chance individual abnormalities have been eliminated, or subordinated
to the scheme of ultimate, impartial typicality. To learn, then, the purely
characteristic colors and light-and-shade effects of leaves and sticks and
stones and other parts and types of natural scenery, we should look not at the
scenes themselves, but at the animals whose patterns picture them. The
essential realism of these pictures is such as the keenest artist among men
could never hope to match. Nay, for Nature herself has made them—Nature
herself has discovered and applied, to a point utterly beyond human emula-
tion, the art of painting pictures.

Let us recur once more to the Ruffed Grouse. The transverse barring
of its breast and flanks, a form of marking common to a majority of the larger
birds inhabiting northern forests, closely imitates the appearance of hori-
zontal branches seen at rather short range. Such branches are a very im-
portant feature of coniferous forest scenes. When this barring occurs on
the underside of a forest bird, it is almost invariably continued by a series of
spots on the outer webs of the primary wing-feathers. These spots become
confluent when the wing is folded, and thus the large-branch-picturing is
made to extend almost uninterruptedly across the bird. (See the colored
plate. Our grouse, however, was rather weakly barred underneath.) The
beautiful oval-spotted pattern of the Ruffed Grouse’s rump is somewhat hard
to analyze. It plays a small part in the side views, but has great prominence
when the bird is seen from above. More than anything else, perhaps, it
looks like a several yards distant patch of pine-needle-covered ground, peppered
with small dead leaves, such as those of the Checkerberry (Gauliheria), or
dappled with broken flecks of sunlight.
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Fie., 33, Ruffed Gronse brooding. This
picture admirably illustrates a phase of
ground-matching by the Ruffed Grouse’s
most. beautiful and elahorate ‘obliterative’
picture-patterns,

Photographed from life by Gieorge C. Embody,

F

Fres, 34-33. Dead Rufted Grouse laid on irts side.  Fig 34, breast view; Figo 85, back view; both conspicuous
because in wrong positions tor the normal working of the obliterative shading,

Photographed ont of doors.
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Twa photographs o the same picce of a Great Horned Owl's w ing.
To show how closely the owl's vatterns reproduee sueh g
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It is to be remembered that aside from the nesting ordeal, the Ruffed
Grouse’s greatest need of protection is in the autumn and winter, when many
of the trees are leafless. Deep wood interiors are more or less brown, even
in summer, and, above the ground, in winter likewise, so that a grouse’s colors
are never really out of harmony with its environment; but it is in the two
brown, leafless seasons between green summer and white winter that the
average likeness between bird and landscape is the closest. During the
snowy winter months the Ruffed Grouse becomes more largely arboreal,
climbing about among the smaller branches of deciduous trees, with almost
the agility of a parrot or crossbill, picking buds—which are its principal food
at this season. Forest vistas above the ground, with the intricately striate
pattern of small, naked twigs, are therefore among its commonest winter
backgrounds, and a large element of its pattern fits these scenes to perfection.

Another bird which wears a highly developed forest-vista pattern is the
American Great Horned Owl (Bubo virginianus). This owl sits nearly
erect in deep woods, and its obliterative shading is proportionately slight.
Horizontal-branch-barrings are the chief pattern of its underside, while its
back and particularly its wing-coverts bear a beautifully suggestive picturing
of variously extended vistas through the twigs and tree trunks. (See Fig. 36.)
The white breast-mark looks like a sky vista, or some other large, light-colored
detail of the woodland scene. It belongs among contour-breaking ‘ruptive’
markings (see Chapter XIII, pp. 77-78) and among those which ‘let in’ the
sky (chapter XXII, p. 149, etc.).

The great European Eagle Owl (Bubo maximus) is almost the counter-
part of B. virginianus in coloration, but somewhat more boldly and sparsely
marked, in accordance with its l<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>